Efficient use of precious metal atoms is ideal for cost-effective catalytic processes. High dispersion of precious metal atoms on a support is one approach to a full use. Catalyst of Co 3 O 4 nanorods anchoring singly dispersed Pt or Pd atoms is highly active for reduction of nitric oxide with H 2 at a relatively low temperature. Co 3 O 4 with highly dispersed 0.1% Pt exhibits 100% selectivity in reducing nitric oxide to N 2 in the temperature regime of 150 o C-300 o C. Catalytic in-situ studies using ambient pressure X-ray photoelectron spectroscopy (AP-XPS) showed the active phase is surface doped Figure. 1) . HAADF-STEM does not distinguish Pd from Co atoms due to insufficient Z-contrast resulting from their close atomic numbers. EXAFS and AP-XPS were used to identify the binding environment and oxidation state of Pd in-situ, which showed the lack of coordination of Pd to Pd atoms and Pd to Co atoms, suggesting that Pd atoms are anchored on oxygen atoms of Co 3 O 4 and they are singly dispersed under reaction conditions. 1620
Efficient use of precious metal atoms is ideal for cost-effective catalytic processes. High dispersion of precious metal atoms on a support is one approach to a full use. Catalyst of Co 3 O 4 nanorods anchoring singly dispersed Pt or Pd atoms is highly active for reduction of nitric oxide with H 2 at a relatively low temperature. Co 3 O 4 with highly dispersed 0.1% Pt exhibits 100% selectivity in reducing nitric oxide to N 2 in the temperature regime of 150 o C-300 o C. Catalytic in-situ studies using ambient pressure X-ray photoelectron spectroscopy (AP-XPS) showed the active phase is surface doped Co 3 O 4 in which a Pt atom bonds with both Co atoms and oxygen atoms. 
